Perpendicular spin transfer torque random access memory (pSTT-MRAM) based on perpendicular magnetic tunnel junction (pMTJ) stack has attracted considerable interest due to their combination of assets of non-volatility, high thermal stability, low critical current for current-induced spin transfer torque (STT) magnetization switching (few tens of microamps at sub-40nm), high speed (write access time typically in the range 10ns-30ns) and high density memory array (4Gbit capacity and 1.5F pitch demonstrated). [1] [2] [3] [4] [5] [6] The core component of the stack, where spin transport phenomena such as tunneling magnetoresistance (TMR) and magnetization reversal of storage layer by STT occurs is an FeCoB/MgO/FeCoB based tunnel junction. [7] [8] [9] Here one of the FeCoB layer is storage layer, while other has a fixed magnetization, called as reference layer. The reference layer is commonly pinned by exchange interaction with Co/Pt or Co/Pd based synthetic antiferromagnet (SAF). 10, 11 The perpendicular magnetic anisotropy (PMA) required to provide a long enough retention of the memory cell originates from the MgO/FeCoB interface due to Fe-O orbitals hybridization. [12] [13] [14] However, a cap layer used on top of storage layer, can also indirectly influence the magnetic and transport properties of the pMTJ by modifying the interfacial and bulk physicochemical and electronic properties. [15] [16] [17] [18] The main physicochemical modifications are Boron absorption from the storage layer 17 or interdiffusion during sputtering or post deposition anneals. 15 In an earlier paper, we reported significant improvement of annealing tolerance using thick W/Ta cap as compared to 
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graphs using the equation than of FeW (-554 meV/atom). 19 Comparatively, the enthalpy of formation of CoTa (-253meV/atom) and CoW(-84meV/atom) are relatively weak which explains the absence of significant Co migration towards the cap layer. As a result of using W cap, a higher Fe concentration along the MgO interface can be maintained upon annealing than in the case of TMR versus FeCoB thicknesses for the three samples are shown in Fig. 3 . The W cap layer on storage layer shows nanocrystalline or even amorphous structure (see Fig. 4 ). In our previous work 16 , the improvement of thermal tolerance was explained in terms of overall improvement of the mechanical stiffness due to the incorporation of W as its melting temperature is very high, 3422°C. The observation that W is nanocrystalline or even amorphous further supports this explanation ruling out the possibility of crystallinity of W being responsible for high thermal tolerance as stated before by G. An et al. 30 The thermal stability factors of patterned memory cells were calculated from statistical measurements of resistance versus magnetic field (R(H)) loops using the switching field distribution model. 31, 32 According to this model, the thermal stability factor ∆ can be derived by fitting the switching probability of the cells using the equation below : 
